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(54) SOLID-STATE IMAGE PICKUP ELEMENT 

(57) Abstract: 

PURPOSE: To suppress blooming at the time of high luminance object image pickup and to obtain improved images over the 
wide range of illuminance by discharging excessive charge generated in a photoelectric conversion element part from the 

source side of a MOS transistor for reset. 

CONSTITUTION: In a storage mode in which a photoelectric conversion element 1 integrates signal charge generated by 
incident light, by the driver circuit 12b of a vertical scanning circuit 12, a power supply line 12c is tumed to a high level VP (H), 
a 1 2d is turned to a low level potential VR (L) and a voltage equal to or more than a threshold value is applied through a 
vertical selection line 9 for reset to the gate of the MOS transistor 4 for reset serially connected to the photoelectric conversion 
element 1 . Thus, the MOS transistor 4 for reset is turned to an ON state during a storage period, the excessive charge 
generated in the photoelectric conversion element 1 is discharged to the source side and the blooming is suppressed. 
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[Claim(s)] 

[Claim 1] The 1st MOS transistor for reset which made the source field the optoelectric-transducer section, The 2nd MOS 
transistor for magnification read-out by which the gate was connected to the above-mentioned optoelectric-transducer section, 
In the solid state image pickup device equipped with two or more pixels which have the 3rd MOS transistor for pixel selection 
connected to the 2nd MOS transistor of the above at the serial The solid state image pickup device characterized by equipping 
the gate of the 1st MOS transistor of the above with a scan means to impress the electrical potential difference more than the 
threshold of this MOS transistor, at the time of the charge storage of the above-mentioned optoelectric-transducer section. 
[Claim 2] The solid state image pickup device according to claim 1 characterized by constituting the 1st MOS transistor of the 
above from a depression transistor. 

[Claim 3] The solid state image pickup device according to claim 1 with which channel concentration of the 1st MOS transistor . 
of the above is characterized by being equal to the concentration of a substrate or a well. 

[Claim 4] The solid state image pickup device according to claim 1 characterized by the gate length of the 1st MOS transistor of 
the above consisting of minimum line width. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the improvement of a magnification read-out mold solid state image 

pickup device about a solid state image pickup device. 

[0002] 

[Description of the Prior Art] Conventionally, in connection with horizontal high-resolution-izing and densification, the area per 
pixel in image sensors reduces image sensors, and the quantity of light which carries out incidence to per pixel is decreasing. 
Therefore, the reinforcement of the signal by which reading appearance is carried out from image sensors fell, and lowering of 
a S/N ratio (S is a signal and N is a noise) is caused. In order to conquer such a problem, it is thought desirable to use the 
image sensors of a magnification read-out mold. 

[0003] Drawing 9 is the circuit diagram showing a typical example of the conventional magnification read-out mold image 
sensors. While these image sensors are equipped with two or more the optoelectric transducer 1 formed by the PN junction, 
MOS transistors 2 for magnification read-out, MOS transistors 3 for pixel selection by which the gate was connected to the 
vertical selection line, and MOS transistors 4 for reset of an optoelectric transducer 1 as 1 pixel Those functional devices 1-4 
To the included pixel, a power source The level power-source line 5 to supply and the pixel arranged perpendicularly The \N 
conversion amplifier 10 for changing into an electrical potential difference MOS transistor 8 for level selection for choosing the 
vertical selection line 6 for choosing, the vertical signal line 7 arranged perpendicularly, and the pixel arranged horizontally, the 
level signal line 13, and the signal current, the horizontal scanning circuit 1 1 , And it has the vertical-scanning circuit 12. 
[0004] Drawing 10 is a circuit diagram for explaining actuation of one pixel of the arbitration of the image sensors shown in 
drawing 9 . In addition, although the vertical selection line 9 for reset was shared with the vertical selection line 6 of the 
following line with the configuration of drawing 9 mentioned above in order to reduce the number of wiring arranged in a pixel 
array and to raise a degree of integration The signal in each location which separated and showed the vertical selection line 9 
for reset and the vertical selection line 6 of the following line, and was expressed with various reference marks is expressed 
with the configuration of drawing 10 using the same reference mark as drawing 9 . 

[0005] Moreover, drawing 1 1 is a timing chart for explaining actuation of the 1 -pixel circuit shown in drawing 10 . in drawing 1 1 , 
period 1H are 1 level period in the usual television method, and a horizontal blanking interval and period Read-out are 
equivalent to a signal read-out period for period H-BLK. Moreover, the clock VI and the clock HI express typically the clock 
supplied to the vertical-scanning circuit 1 2 and the horizontal scanning circuit 1 1 , respectively. 

[0006] In the time of day TO shown in drawing 1 1 , potential of the level power-source line 5 shown by the vertical selection line 
6 shown by VS and VL is now made high-level, and MOS transistor 2 for magnification read-out and MOS transistor 3 for 
vertical selection have become switch-on. Since the outgoing end of an optoelectric transducer 1 is connected to the gate 
electrode of above-mentioned MOS transistor 2 for magnification read-out, MOS transistor 2 for magnification read-out is 
switch-on with the impedance depending on the output potential Vpd of an optoelectric transducer 1, Then, the signal current 
Isig corresponding to [ if the i-th output signal Hi from the horizontal scanning circuit 1 1 will become high-level and MOS 
transistor 8 for level selection will be in switch-on in the time of day T1 in read-out period Read-out, the vertical signal line 7 will 
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be electrically connected to the \N conversion annplifier 10, and ] the output potential Vpd of an optoelectric transducer 1 
Reading appearance will be carried out as a voltage signal. 

[0007] It is voltage-level Vreset to which an optoelectric transducer 1 is supplied from the level power-source tine 5 through 
MOS transistor 3 for vertical selection, and MOS transistor 4 for reset by the potential of the vertical selection line 9 for reset 
shown by VR becoming high-level in the time of day T2 within the next horizontal blanking interval. It is reset. And an 
optoelectric transducer 1 goes into the are recording mode in which it integrates with the signal charge generated depending 
on incident light, from time-of-day T3 within the next horizontal blanking inten^al. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the conventional magnification mold image sensors are constituted as 
mentioned above, the area per pixel in image sensors is reduced and high integration is attained, at the time of a high 
brightness photographic subject image pick-up The signal charge generated in a pixel by excessive incident light became 
superfluous, and there was a trouble that the superfluous charge spoiled image quality to a contiguity pixel also at a part for 
overflow and the picture element part by which light originally is not irradiated according to the so-called blooming phenomenon 
as if, as for close, light was needed. 

[0009] This invention was made in order to cancel the above troubles, it controls the blooming at the time of a high brightness 
photographic subject image pick-up, and aims at obtaining the solid state image pickup device with which a good image is 
obtained in a wide range illuminance. 
[0010] 

[Means for Solving the Problem] The 1st MOS transistor for reset to which the solid state image pickup device concerning 
claim 1 of this invention made the source field the optoelectric-transducer section, The 2nd MOS transistor for magnification 
read-out by which the gate was connected to the above-mentioned optoelectric-transducer section, In the solid state image 
pickup device equipped with two or more pixels which have the 3rd MOS transistor for pixel selection connected to the 2nd 
MOS transistor of the above at the serial It is characterized by equipping the gate of the 1st MOS transistor of the above with a 
scan means to impress the electrical potential difference more than the threshold of this MOS transistor, at the time of the 
charge storage of the above-mentioned optoelectric-transducer section. 

[001 1] Moreover, the solid state image pickup device concerning claim 2 is characterized by constituting the 1st MOS transistor 
of the above from a depression transistor. 

[0012] Moreover, the solid state image pickup device concerning claim 3 is characterized by the channel concentration of the 
1st MOS transistor of the above being equal to the concentration of a substrate or a well. 

[0013] Furthermore, the solid state image pickup device concerning claim 4 is characterized by the gate length of the 1st MOS 

transistor of the above consisting of minimum line width. 

[0014] 

[Function] In the solid state image pickup device concerning claim 1 of this invention With a scan means, by impressing the 
electrical potential difference more than the threshold of this MOS transistor to the gate of the 1 st MOS transistor for reset at 
the time of the charge storage of the optoelectric-transducer section A blooming is controlled, as during an are recording period 
changes the 1st MOS transistor for resetting the optoelectric-transducer section into ON condition and the superfluous charge 
generated in the optoelectric-transducer section is drawn out from the source side of the 1st MOS transistor for reset. 
[0015] Moreover, in the solid state image pickup device concerning claim 2, by constituting the 1st MOS transistor of the above 
from a depression transistor, the electrical potential difference impressed to the gate can be made into a grand level, and it 
becomes possible to make the power-source line unnecessary. 

[0016] Moreover, in the solid state image pickup device concerning claim 3, by making channel concentration of the 1st MOS 
transistor of the above equal to the concentration of a substrate or a well, a threshold electrical potential difference can be 
decided by the concentration, and reset dispersion is reduced. 

[0017] Furthermore, in the solid state image pickup device concerning claim 4, the cutback of a pixel dimension is enabled by 

constituting the gate length of the 1st MOS transistor of the above from minimum line width. 

[0018] 

[Example] 

The example 1 of this invention is explained about drawing below example 1 . First, although it has the same configuration as 
the 1 -pixel circuit shown in the configuration and drawing 10 of the image sensors shown in drawing 9 concerning the 
conventional example in this example 1 1n the circuit diagram shown in drawing 10 , the circuitry of the output section of the 
vertical selection line 9 for reset in the vertical-scanning circuit 12 differs. By impressing the electrical potential difference more 
than the threshold of this MOS transistor 4 to the gate of MOS transistor 4 for reset at the time of the charge storage of an 
optoelectric transducer 1 A blooming is controlled, as during an are recording period changes MOS transistor 4 for reset of an 
optoelectric transducer 1 into ON condition and the superfluous charge generated in the optoelectric transducer 1 is drawn out 
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from the source side of MOS transistor 4 for reset. 

[0019] That is, drawing 1 is circuitry drawing showing the output section of the vertical selection line 9 for reset in the vertical- 
scanning circuit 12 in a detail in 1 -pixel circuitry drawing which is applied to an example 1 and shown in drawing 10 . in drawing 
1 , the MOS transistor for pixel selection to which 1 thru/or 12 showed the same part as drawing 10 , as for the optoelectric 
transducer in which 1 was formed by the PN junction, and 2, the MOS transistor for magnification read-out was connected to 
the vertical selection line, and, as for 3, the gate was connected, and 4 are the MOS transistors for reset of an optoelectric 
transducer 1 , and constitute 1 pixel of image sensors by these. Moreover, the level power-source line which supplies a power 
source to the pixel in which 5 contains those functional devices 1-4, A vertical selection line for 6 to choose the pixel arranged 
perpendicularly, the vertical signal line with which 7 has been arranged perpendicularly, The MOS transistor for level selection 
for 8 to choose the pixel arranged horizontally, As for a horizontal scanning circuit and 1 2, l/V conversion amplifier for 1 0 to 
change the signal current into an electrical potential difference and 1 1 are [ a vertical-scanning circuit and 13 ] level signal lines. 
As circuitry of the output section of the vertical selection line 9 for reset in the above-mentioned vertical-scanning circuit 12 The 
shift register with which 12a sends out a shift pulse, the driver circuit where 12b becomes with the inverter of the p channel 
MOS transistor Qp and the n channel MOS transistor On, It is the 2nd power-source line for supplying the 1st power-source 
line for 12c supplying the high-level potential VR (H) to the vertical selection line 9 for reset, and 12d (L) of potentials VR of a 
low level to the above-mentioned vertical selection line 9 for reset. The potential of this 2nd power-source line VR (L) is set up 
more than the threshold of MOS transistor 4 for reset. 

[0020] Moreover, drawing 2 is a timing chart for explaining actuation of an example 1 , and drawing 3 shows the cross section 
and potential flow chart of MOS transistor 4 for reset for explaining actuation of an example 1 , and explains hereafter actuation 
of the image sensors which start an example 1 with reference to drawing 2 and drawing 3 . In addition, in drawing 2 , period 1 H 
are 1 level period in the usual television method, and a horizontal blanking interval and period Read-out are equivalent to a 
signal read-out period for period H-BLK. Moreover, the clock VI and the clock HI express typically the clock supplied to the 
vertical-scanning circuit 12 and the horizontal scanning circuit 1 1 , respectively. Moreover, in drawing 3 , (A) is the cross section 
of MOS transistor 4 for reset, gate 4a of MOS transistor 4 for reset is connected to the vertical selection line 9 for reset, drain 
4b is connected to the level power-source line 5, respectively, and the source field has become an optoelectric transducer 1 . 
Moreover, 4c shows the substrate. 

[0021] It is voltage-level Vreset to which it operates in drawing 2 now like [ time of day TO to T2 ] the conventional example, 
and an optoelectric transducer 1 is supplied from the level power-source line 5. It is reset (refer to drawing 3 (D)). That is, in the 
time of day TO shown in drawing 2 , potential of the level power-source line 5 shown by the vertical selection line 6 shown by 
VS and VL is made high-level, and MOS transistor 2 for magnification read-out and MOS transistor 3 for vertical selection have 
become switch-on. Since the outgoing end of an optoelectric transducer 1 is connected to the gate electrode of above- 
mentioned MOS transistor 2 for magnification read-out, MOS transistor 2 for magnification read-out is switch-on with the 
impedance depending on the output potential Vpd of an optoelectric transducer 1 . 

[0022] Then, the signal current Isig corresponding to [ if the i-th output signal Hi from the horizontal scanning circuit 1 1 will 
become high-level and MOS transistor 8 for level selection will be in switch-on in the time of day T1 in read-out period Read- 
out, the vertical signal line 7 will be electrically connected to the \N conversion amplifier 10 and ] the output potential Vpd of an 
optoelectric transducer 1 Reading appearance will be carried out as a voltage signal. It is voltage-level Vreset to which an 
optoelectric transducer 1 is supplied from the level power-source line 5 through MOS transistor 3 for vertical selection, and 
MOS transistor 4 for reset by the potential of the vertical selection line 9 for reset shown by VR becoming high-level in the time 
of day T2 within the next horizontal blanking interval. It is reset. 

[0023] And an optoelectric transducer 1 goes into the are recording mode in which it integrates with the signal charge 
generated depending on incident light, from time-of-day T3 (refer to drawing 3 (B)). When setting a SURESHt hold (threshold) 
electrical potential difference when the backgate of MOS transistor 4 for reset is not impressed at this time to Vthr (0), the 
potential potential of gate 4a of MOS transistor 4 for reset is set as the potential of the low level VR of the vertical selection line 
9 for reset (L) so that it may be set to VR(L) >Vthr (0). As shown in drawing 1 , namely, the potential of the vertical selection 
line 9 for reset By driver circuit 12b which becomes with an inverter, to the timing reversed to the n+1 st shift pulses of shift 
register 12a It becomes the high-level potential VR of 1st power-source line 12c (H), and the potential VR of the low level of 
12d of 2nd power-source line (L). At the time of are recording mode The electrical potential difference more than the potential 
VR of the low level set up by 12d of 2nd power-source line (L), i.e., the threshold electrical potential difference of MOS 
transistor 4 for reset, is impressed to the gate of MOS transistor 4 for reset. 

[0024] therefore, the potential potential of an optoelectric transducer 1, i.e., source potential phiPD of MOS transistor 4 for 
reset phiPD>VR(L)-Vthr (phiPD) (Vthr (phiPD)) At the time of the SURESHI hold electrical potential difference at the time of 
backgate impression If the usual are recording actuation is performed and it is set to phiPD<VR(L)-Vthr (phiPD) in order to cut 
off MOS transistor 4 for reset turn on MOS transistor 4 for reset, and a superfluous charge should lengthen to drain 4b, and 
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blunder to it. When MOS transistor 4 for reset works as an overflow drain, ( drawing 3 (c) and referring to [ of drawing 2 ] the 

time-of-day T four), and a superfluous charge do not spread to a contiguity pixel, and a blooming is controlled. 

[0025] Here, the amount Qmax of the maximum stored charge of an optoelectric transducer 1 is {Vreset. - (decided by VR(L)- 

Vthr(L)}/CPD.) 

CPD; Vthr which fills capacity Vthr(L);phiPD=VR(L)-Vthr (phiPD) of an optoelectric transducer 1 (phiPD) 
[0026] According to the above-mentioned example 1 , to therefore, the gate of MOS transistor 4 for reset which carried out the 
series connection to the optoelectric transducer 1 at the time of are recording mode Since it was made to impress the electrical 
potential difference more than the threshold electrical potential difference of MOS transistor 4 for reset set up by 12d of 2nd 
power-source line During an are recording period changes MOS transistor 4 for reset into ON condition, as the superfluous 
charge generated in the optoelectric transducer 1 is drawn out to the source side of MOS transistor 4 for reset, a blooming is 
controlled, and a good image is obtained in a wide range illuminance. 

[0027] Example 2., next an example 2 are explained. The part as the example 1 which shows the l-pixelcircuit diagram 
concerning an example 2, and is shown in drawing 10 with the same drawing 4 attaches the same sign, and the explanation is 
omitted. In the 1 -pixel circuit diagram concerning this example 2 As shown in drawing 4 , the gate of MOS transistor 4 for reset 
is connected to the level power-source line 5 shown by VL, and it differs in that the vertical selection line 9 for reset was 
excluded to the configuration of the example 1 shown in drawing 10 . By vertical-scanning circuit 12A He is trying to impress 
the electrical potential difference more than a threshold to the gate of MOS transistor 4 for reset like an example 1 through the 
horizontal scanning line 5 at the time of the charge storage of an optoelectric transducer 1 . 
[0028] That is, drawing 5 is circuitry drawing showing the output section of the level power-source line 5 in the above- 
mentioned vertical-scanning circuit 12A. In drawing 5 , the shift register with which 12Aa sends out a shift pulse, and 12Ab The 
serial object of the inverter and the n channel MOS transistor Qn2 which become with the 1st mentioned later, the p channel 
MOS transistor Qpl prepared between the 2nd power-source line, and the n channel MOS transistor Qnl , It is the driver circuit 
which has the p channel MOS transistor Qp2 prepared between the output terminals 5 of the 2nd power-source line mentioned 
later and the above-mentioned inverter, i.e., a level power-source line. Moreover, the 1st power-source line for 12Ac to supply 
the high-level potential VL (H) to the level power-source line 5, The 2nd power-source line for 12Ad(s) to supply the potential 
VL of a low level (L) to the above-mentioned level power-source line 5 and 12Ae show the 3rd power-source line for supplying 
the potential VL of middle level (M) to the above-mentioned level power-source line 5. Here The potential VL of the middle level 
of power-source line 12Ae of the above 3rd (M) is set as the supply voltage in signal read-out more than the threshold of MOS 
transistor 4 for reset. 

[0029] Moreover, drawing 6 is a timing chart for explaining actuation of an example 2, and drawing 7 shows the cross section 
and potential flow chart of MOS transistor 4 for reset for explaining actuation of an example 2, and explains hereafter actuation 
of the image sensors which start an example 2 with reference to drawing 6 and drawing 7 . In addition, in drawing 6 , period 1H 
are 1 level period in the usual television method, and a horizontal blanking interval and period Read-out are equivalent to a 
signal read-out period for period H-BLK. Moreover, the clock VI and the clock HI express typically the clock supplied to the 
vertical-scanning circuit 12 and the horizontal scanning circuit 1 1 , respectively. Moreover, in drawing 7 , (A) is the cross section 
of MOS transistor 4 for reset, gate 4a and drain 4b of MOS transistor 4 for reset are connected to the level power-source line 5, 
and the source field has become an optoelectric transducer 1. Moreover, 4c shows the substrate. 
[0030] Now, in drawing 6 , it operates like the conventional example. That is, in time of day T2, if the potential of the level 
power-source line 5 becomes high-level, potential potential phiPD of an optoelectric transducer 1 will be reset by phiPD=VL(H)- 
Vthr (H) (refer to drawing 7 (D)). And it goes into are recording mode like [ T3 / time-of-day ] an example 1 (refer to drawing 7 

(G) ). At this time, the potential potential of gate 4a of MOS transistor 4 for reset is set as the potential of the low level of the 
level power-source line 5 shown by VL so that it may be set to VL(L) >Vthr (0). It was referred to as VL(L) =VL (M) in this 
example 2. The middle level VL (M) is time of day TO and the supply voltage in signal read-out of T 1 :00. 

[0031] As shown in drawing 1 , namely, the potential of the level power-source line 6 By driver circuit 12Ab, to the timing 
reversed to the n-nlst shift pulses of shift register 12Aa It becomes the 1st high-level potential VL of power-source line 12Ac 

(H) , and the potential VL of the 3rd middle level of power-source line 12Ae (M). At the time of are recording mode The supply 
voltage in signal read-out more than the potential VL of the middle level set up by 3rd power-source line 12Ae (M), i.e., the 
threshold electrical potential difference of MOS transistor 4 for reset, is impressed to the gate of MOS transistor 4 for reset. 
[0032] Therefore, at the time of phiPD>VL(L)-Vthr (phiPD), MOS transistor 4 for reset is cut off and the usual are recording 
actuation is perfomied. when it comes to phiPD<VL(L)-Vthr (phiPD), turn on MOS transistor 4 for reset, lengthen a superfluous 
charge to drain 4b, and blunder to it - MOS transistor 4 for reset works as an overflow drain (refer to time-of-day T four shown 
in drawing 7 (C) and drawing 6 ). 

[0033] Here, the amount Qmax of the maximum stored charge of an optoelectric transducer 1 is {(VL(H)-Vthr (H))- (decided by 
VL(M)-Vthr(M)}/CPD.). 
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Vthr which fills Vthr(H);phiPD=VR(H)-Vthr (phiPD) (phiPD) 

[0034] According to the above-mentioned example 2, to therefore, the gate of MOS transistor 4 for reset which carried out the 
series connection to the optoelectric transducer 1 at the time of are recording mode Since it was made to impress the electrical 
potential difference more than the threshold electrical potential difference of MOS transistor 4 for reset set up by 3rd power- 
source line 12Ae Like an example 1 , as during an are recording period changes MOS transistor 4 for reset into ON condition 
and the superfluous charge generated in the optoelectric transducer 1 is drawn out to the source side of MOS transistor 4 for 
reset, a blooming is controlled, and a good image is obtained in a wide range illuminance. 

[0035] example 3. - in this example 3, it plans making unnecessary the power-source line linked to that gate by using as a 
depression transistor MOS transistor 4 for reset of an example 1 and an example 2 shown in drawing 10 and drawing 4 . 
Usually, the SURESHI hold electrical potential difference Vth of an MOS transistor (0) expects the noise margin etc., and, in 
the case of the NMOS transistor, is set as Vth(O) >0. Therefore, as drawing 10 and drawing 2 showed, although another power 
source is required, the low level VR (L) and VL of the vertical selection line 9 for reset and the level power-source line 5 (L) the 
low level of the vertical selection line 6 etc., respectively Vthr If (0) <0 [4 ], i.e., the MOS transistor for reset, is used as a 
depression transistor, the low level VR (L) and VL of the vertical selection line 9 for reset and the level power-source line 5 (L) 
can be made into a grand level, and the power-source line can be made unnecessary. 
[0036] It sets in example 4. and the above-mentioned examples 1 and 2, and is the SURESHI hold electrical potential 
difference Vthr of MOS transistor 4 for reset. (0) Since it may be smaller than Vth (0) of other MOS transistors, as MOS 
transistor 4 for reset The thing of the minimum effective gate length L, such as a short channel effect, can be considered as an 
activity, and in this example 4, as MOS transistor 4 for reset in the above-mentioned examples 1 and 2, when gate length uses 
the thing of minimum line width, the cutback of a pixel dimension can be enabled. 

[0037] He is trying to plan the reduction effectiveness of reset variation in example 5. and this example 5 by making channel 
concentration of MOS transistor 4 for reset in the above-mentioned examples 1 and 2 equal to the concentration of a substrate 
or a well. That is, in order that Vth (0) of the usual MOS transistor may give a margin, although acceptor concentration under 
the gate is made deeper than substrate (well) concentration, by an ion implantation etc., the margin of Vthr (0) is unnecessary, 
it is being able to decide Vthr (0) of MOS transistor 4 for reset by substrate (well) concentration, and deciding by substrate 
(well) concentration, and there is effectiveness of being able to reduce reset variation. 

[0038] The same effectiveness is done so although PMOS is sufficient although the above-mentioned examples 1-5 showed 
the case which is example 6. where an MOS transistor was constituted from an NMOS, and a polarity is opposing in that case. 
[0039] Example 7., next drawing 8 show another embodiment of this invention. In drawing 8 , it has the configuration which has 
stationed perpendicularly the 1st group who added MOS transistor 14 for pixel mixing to the circuit elements 1-6 which 
constitute the pixel of the example 2 which 14 and 15 showed the MOS transistor for pixel mixing, and 16 showed the vertical 
selection line for pixel mixing (VT), and was shown in drawing 4 , and the 2nd group who consists of an optoelectric transducer 
1 , MOS transistor 15 for pixel mixing, and a vertical selection line 16 for pixel mixing by turns. 
[0040] In this circuitry, the transistor 14 (after a field switch is the transistor 15 for pixel mixing) for pixel mixing is turned on 
after are recording, after mixing the signal charge accumulated in the optoelectric transducer 1 of the 1st and the 2nd group, a 
signal is read like an example 2 and a reset action is performed. It sets in this embodiment as well as an example 2, and is 
VL(L) >Vthr at the time of are recording. The same effectiveness as examples 1 and 2 is done so by setting up the low level of 
the level power-source line 5 so that it may be set to (0). 
[0041] 

[Effect of the Invention] As mentioned above, the 1st MOS transistor for reset which made the source field the optoelectric- 
transducer section according to claim 1 of this invention. The 2nd MOS transistor for magnification read-out by which the gate 
was connected to the above-mentioned optoelectric-transducer section, In the solid state image pickup device equipped with 
two or more pixels which have the 3rd MOS transistor for pixel selection connected to the 2nd MOS transistor of the above at 
the serial Since the gate of the 1st MOS transistor for reset was equipped with a scan means to impress the electrical potential 
difference more than the threshold of this MOS transistor, at the time of the charge storage of the above-mentioned 
optoelectric-transducer section During an are recording period changes the 1st MOS transistor for resetting the above- 
mentioned optoelectric-transducer section into ON condition. As the superfluous charge generated in the optoelectric- 
transducer section is drawn out from the source side of the 1st MOS transistor for reset, a blooming can be controlled, and it is 
effective in the ability to obtain a good image in a wide range illuminance. 

[0042] Moreover, according to claim 2, it is effective in the ability to make into a grand level the electrical potential difference 
impressed to the gate, and make the power-source line unnecessary by constituting the 1st MOS transistor of the above from a 

depression transistor. 

[0043] Moreover, according to claim 3, by making channel concentration of the 1st MOS transistor of the above equal to the 
concentration of a substrate or a well, a threshold electrical potential difference can be decided by the concentration, and it is 
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effective in the ability to reduce reset dispersion. 

[0044] Furthermore, according to clainfi 4, there is effectiveness of the ability to make a pixel dimension reduce by constituting 
the gate length of the 1st MOS transistor of the above from minimum line width. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is for explaining the solid state image pickup device concerning the example 1 of this invention, and is circuitry 

drawing of the output section of the vertical selection line 9 for reset in the vertical-scanning circuit 12. 

[Drawing 2] It is a timing chart explaining actuation of the solid state image pickup device concerning the example 1 of this 

invention. 

[Drawing 3] It is the cross section and potential flow drawing of a solid state image pickup device concerning the example 1 of 

this invention. 

[Drawing 4] It is for explaining the solid state image pickup device concerning the example 2 of this invention, and is 1 -pixel 
circuitry drawing. 

[Drawing 51 It is for explaining the solid state image pickup device concerning the example 2 of this invention, and is circuitry 
drawing showing the output section of the level power-source line 5 in vertical-scanning circuit 12A shown in drawing 4 . 
[Drawing 6] It is a timing chart explaining actuation of the solid state image pickup device concerning the example 2 of this 
invention. 

[Drawing 71 It is the cross section and potential flow drawing of a solid state image pickup device concerning the example 1 of 
this invention. 

[Drawing 81 It is the block diagram of the example of application which has stationed perpendicularly the 1st group who added 
the MOS transistor for pixel mixing to the circuit which starts the example 7 of this invention and constitutes the pixel of an 
example 2, and the 2nd group who consists of an optoelectric transducer, an MOS transistor for pixel mixing, and a vertical 
selection line for pixel mixing by turns. 

[Drawing 91 It is the circuit diagram showing the magnification read-out mold solid state image pickup device concerning this 
invention and the conventional example. 

[Drawing 101 It is 1 -pixel circuitry drawing of the solid state image pickup device concerning the example 1 and the 

conventional example of this invention. 

[Drawing 111 It is a timing chart explaining actuation of the solid state image pickup device concerning the conventional 
example. 

[Description of Notations] 

1 Optoelectric Transducer, 2 MOS Transistor for Magnification Read-out, 3 MOS Transistor for Pixel Selection, 4 The MOS 
transistor for reset, 5 A level power-source line, 6 Vertical selection line, 7 A vertical signal line, 9 The vertical selection line for 
reset, 12 Vertical-scanning circuit, 12a A shift register, 12b A driver circuit, 12c The 1st power-source line, 12d The 2nd power- 
source line, 12A A vertical-scanning circuit, 12Aa A shift register, 12Ab A driver circuit, 12Ac The 1st power-source line, 12Ad 
The 2nd power-source line, 12Ae 3rd power-source line 
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(57) mm] 

mm u -t h « m o s h 5 > v'x 

X$-j|ltil'r§v'7 h Uv'X^ 1 2 a. MOSh^Vv'X 

^jK7)mte^tt$&-rSfc46<D^ 1 (DUii^sl 1 2 c, ±iB 
/c460m2 0m;^ili1 2d^fii^, H 2 (Dmj-^SiKDffiffr 
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*ft. 

^ s w 

uU ^ ^ 

c c 

It; - evj 



[!ftPFii3?(7)iBii] 

mm-^nrmmmiRmcD^ 3 (DM OS \-^y-jx^t^ 
'SMikm=f^<r>'mmw^iZs ±f i ^> m o s k 5 > 

u -y -> 3 > h 5 > V* X ^ T-^fig Lfc z. t ^^mtr^m 
nmnmiowmm.'mi-o 

[fi^RJS4] ±iB^1fDM0S h^^v'X^CDy-h 

[000 1] 

[0002] 

(7) 1 mmmc^xDwmt'^m^L. 1 s^i/cuicAiitr 

[0 0 0 3] l§|9litj^3|5(DtiitiilStl3§y<y-v''-t>+t(D 

a. mm? Nm^l:-^m:!^ntc9i'^mw^ml'^ . 
m^ntcmmmmmMosi-'yy'jx^s. isixj%mm 

n/cSil^i^ill 7 . 7jc¥?^[R)lciB9iJ;^tifcil^^S 

mr^tcifxDyKvmiRmM OS h^vyx^s. 7j<T<f 

2^ji^TL''5o 

[0 0 0 4] 01 Oliil9lC5^-r'r^-v'-t>-9-<7)ffS 



Jb'^. ill 0(D«lfi8Tl*v UHz'y hfflSE)SWlSl9t^»:<D 

[0 0 0 5] 01 Uiiai OlC/T^-riiiSlOlslK 

7j<¥«8F^T-SoT. «flF^H-BLKli7j<¥iJ§i^««r^> W 

^ V 1 j:t;^ □ -y -$7 H 1 14. ^n^tiSE^siass 1 

2Jj«feU:*¥^*lHlKl 1 icftttg^ns^'P-y'?^^^ 

[0 0 0 6] ill 1 ICS^-r Bf^J TO ICjJL^Tliv V 
S T/T^TMiiiMJJ^i^ 6 i V L Tvi^TTK^aiJilg 5 (DBfii 

x-Sf 2 tmmmRm m o s h ^ yjx^ 3 A^^iamiic 

^^Tl^^o ±IB±i*iilEaifflMOS h7>i>'7.^2(Dy" 

©T\ igifiijEaifflMOS h5>v''X^?2(4?tm^J^^^ 

iC^oTL^^o ^cDm> SttBM^F^Read-outrtm^iJT 
1 ^^:^5t^T. TkT^giaKi 1 *^b<D i Si(Dai:^ffl^ 

H i is^is^i'^Mzts.ri-ammw^mos vyy-JT. 
o'smmwtcjgigi^n. %'mmm=^■^(r>^■hm 

^wVpdlcWPSLfdi^aSS 1 sig A^aEff LTSc3^ 

[0007] '^k(Di^^mmM^[^(Dm\i 2 tcfciNT 

14. V RT/T^r y-b-y hfflSiISJRIIi9fl5«ffi*V\'r u 
^^/Uil^y. 3tB^}$^^^ 1 14. SSSJRffiMOS 

y'j7.^3. 'J-t-y hffiMOS h5>v''X-5J4^JiLT 
7j<¥«« 5 fe^b«$g? n^SE U^^U Vreset tc U -b 
•yh^n^o ^LT. :*®7j<m^«^F^F«3a)B#^'JT3 6^ 
e. 7tfl^*^3g?1l4AI*7tlC«c??LTfl^-r5fi^m 

[0008] 

-b >+^^4J•X±<D J; a ic^i^KS-tiTfe U . 'T ^ - v-b 
l^S^gP5^lct7ttf^AoTt^§*^CD<fe3^. t^t>>05:?' 

[0 0 0 9] zaymmt. ±tm^orimm!^.^mynr 



[00 10] 

sh^yjx^t. ±fBm2tDMOS h^ys^x^icii 

^y-J7.^C0^- V iCiSM O S h ^ > v'X^ CD L^tMi 

[GD1 1] iiAR«2tt^^ia^*jn^^^^ti. ± 

[0 0 12] *fc. fi3?3S3lC#S@fl!:ii^^?l*. ± 

iSmi OMOS h-^>v'X^CDf^-\';?Wl/;^Jg6^«*S$/c 

[0 0 13] il5R^4lC^3^;5|*|tt}i<i^HF(i, 
±IBIg 1 ©MO S l-^>yx^oy- 

[0 0 14] 

MM o s h 5 > v^x ® L * t^'iiJ.x±® SE* Enija-r 5 
«^jS!«?gi5T§g^ i,tcmmm^ u -t h i cd 

MOS h^>v'X^©y-XfJ.*:t)5l*Jfe<J:3li:L 

[0 0 15] $fc. ii^f<Ii2^c^3^5ll^*:}i^i«^^cfct^ 

> h 5 > v'T. ^ TlSfiKT § <h ic J: y . -b^-- h ic EnJp-T 

[0 0 16] $fc. Ii5}<ii3tcfs;g.in*}i^^?lc33t^ 
X\t. ±iBlllcDMOS h5>v''X-j!(D^-\'t-;l';s^^ 

L^fiiaE*^0;SJtT'>*a6S^:t3b'«T'*^ 'J-ty l-tfe 
[0 0 17] ^eic. fl*JS4tc#;5iift}Hl!^?tnj5 

l^Tli. ±iBII1 (DMOS h5>v''7.^(D'y-hfi^a 
'm^T-mm^ il <!: ic J: U . iii^^J■;^£D!li'J^6^RItE<5: 

[00 18] 



9 (i:/T^-r'r;^-v/'-t>+>-0lim&U^lll 1 0 IC/T^f i 

jji^Ts SE^siaffi 1 2 © 'J -t y h mmmmm 9 

mn\Z. U-tz-y hfflMOS h5>v'X^4CDy~- htcl^ 
MOS l-5>v*'X^4cDL*l,Mii-X±<7)SE^M-ri> 
c:<!:lcj:y> ^m^iei3g^^1©U-t'y hffiMOS h5> 

4 ^sfflSBP^^Jto N m&\z u 3ta^llS^? 1 

r5I^L/cJifiJS?S^U-t>y h^MOS h5>v'X-Jf4 
CD y -Xf J<fe tl 5 l^ife < cfc 5 ic LTx 5 >-i^'^tt) 

[0 0 19] ■rfet)-6> HI i*iififi«yi ic^stroT. 

0 1 0 Ic.T^-r 1 il*<Dl£ll^^ji!6llli:i5l^T> mil^glHl 
iKi 2F*3CDU-b'y hffiSil3M*R^^l9CDai:tlg|5^i¥ilffllC5^ 
■r@l^*MlllT-*^o H 1 icfct^T^ 1 L 1 2 liHI 

1 0 tn-^m^mi.. 1 p Nif^TjfM^n 

/c3tlB^8ilg?s 2«igi|@SgajfflM0S h7>«>'X^». 

3 (issiMJR^tcy- hA'^si^^n/ciij^aii^fflMo s 

h5>vX^. 4ti^B^^«^1CDU-t'7 hfflMOS 

h^>v''X'?T\Jin6icj;y'r/-v'-t>-tcDiii^ 
^^M-r^o $fcs 5ti^n6(D«ltggl?l~4^#tr 
iii«lJ:ffi-;i^fftiS&-r 6 ttSil:&i^]iciBfiJ 
^nfcis«^sJwr^fc46cDSiiSjm 7iiSji:^[p) 

m^SJi?-r§/c«>cD7j(¥jMtRfflM0S h^^v'X^, 1 

0tt<iW3iE^mEtc^JI!!-rsfc4i)(D I /MWScry 
Zf. 1 1 ti*¥^g[i]i«. 1 2(iSil^a(HlK. 1 3tt 

±fBMil^glHli^ 1 2[*icD'JHz'y h 
fflSiiJlJRIl9cDai:':gP(DIel!K*S)5g<!: LT. 12a ti-> 
7 ^/\°;l/X^J|ttll-r§->7 KUv-X^. 1 2blip^-\' 
4s.)UM0S h^>S>'X^JQpt n^A't-;UM0S 
v^X^QntcD'TV/N'-^r^^ K7-r/\"[HlKx 1 2 c 
ti'J-t-y l-fflSiIjMJRIl9lc/\'ru^;l/CDmvR 
(H) ^^m■^^tzlsb(Dm^(DmMMs 12dli±fBU 
-b-y KfflSiUSJi?ill9lca-U^^U£DffiteVR (L) ^ 

ttigf sfcttcD^ 2 (Dm-asiSiT% c 2 ©aasiiii v r 

(L) ©fflfwli, 'J-b y hfflMOS h5>v'X^'4©L 

[0 0 2 0] ttc. m2\tnmm^om^^wmt^tc 
isbm-(zy<f^\-v7:^^). m^^mmm^(Dm^ 

^tmr^tcHlXD'J-by hfflMOS h^Vv>"7.^i4©Br 

mm^mtt°9 > -> ^ ; U7 □ - ^ - h ^/T^r t>©T\ 
j-xT. m2Rz}m3^mmLTmmmMm^^ >^-'y 
■ty^tomi'^^mmt^o il2^o^^l^T. mm^ 

H - B L K «ISBP^. «IP^ Read-outl*fi#gg 

aiSflP^lcffll-ri)o ^tc. <7ny<7V Ms^X}<7ay^ 

H 1 li. ^n^nsii^aiHiiS 1 2j5j;u"7j<¥^aiHi» 



tc. mSlZiSl^T. (A) tiij-t7 hfflMOS h5>v'~ 

X ^ 4 0mmmi(.mi:\ 'j -b •> h s m o s h 5 > ^ 

4 ©y- h 4 a (* 'J -t h fflMilS*/?^ 9 1::, K U-f > 

4 b itTi^^mmm 5 ic^nf^njgiSE* y-x^^i* 

[00 2 1] ^> lll2[CJ5l^T^ Bt^iJT0*^6T2$T- 

li5*^6f«$&l*-tlS^EU^;UVreset tcU-t-;/ 

^ (13 3 (D) #BB) „ •r^t)-5. ll2lC,T^-rB§^iJT0 

^c^5l^T^*. v s TvTr-rMiiSJi?ii 6 <h v l TvTv-rTk^ 
Mos \-'^y'Jx^ 2 tmmmsimMos h^yjx^ 

[0 0 2 2] ^CD^fe. ls!tllS«f^Read-out|*l(7)^5ijT 1 

8 ti^mm^ictjitni. mmm^m 7 1 /v^w > 
-r u^;nc^ y . ^a^}«s^? 1 \t. mmmm mos 

LT7j<¥a;i?^® 5 *^e«$&#n§SE U^^^l/V reset ic 

[0 0 2 3] ^LT. BtS'JT3J;^J, TtS^JSi^^^l 

t-RcA^ (g|3 (B) #BS) o 'J-feyhffl 
MOS h^>v'~X^4CD'y-l-4 a(D'-J<x>->-\';U®fii 
li. iJ-b'V hfflMOS h5>i>~X^4(;)/\-y^y- h*'! 
EnftP*tlTl^:^t^0f(^)XUv/tv-;l'K (L^lMii) «E 
*Vthr (O) VR (L) >Vthr (O) t. 

ts.^^o\z. U-t y hfflSSgJR^9<7)P-U^;UVR 

(L) ©micis^^n^o ttiio^. [21 1 icT^^n^ 

J: 3 ic. U -t h fflSaiiJR^i 9 ©a^iii. < >/ \- ^ 

2 a0n + 1Sa<O->7 h/\°;l/XtCjg|£L/c^'f 5>^' 
T\ mi«DB;lili1 2 caj/X-rU^/UOmeVR (H) 
<i:ll2(^S;]g||1 2 d(7)P-U^;KD®eVR (L) t 
l«t-Km*x %2(nW!m^ 2dli:J;QTIS 
^^tlfcP-U'^yKDffiffiVR (L) . O^yj-b-yh 
^MOS h5Vi>'X^4<DL#l^'liaEW±OmE*^U 
■fey h^MOS h^>-:/X^4(7)'!f-|-lcEPllD*n§o 
[0 0 2 4] Sf-pT, ^ta^S^^^^IO^Kx^S/t/Uffi 



Xl;©<ppD*\ (PPD>VR (L) -Vthr (<ppD) (Vt 
hr ((Ppd) (i. y^>-J'y'-hEnJ)DBt0XUv'?n-;UK« 
E) <m\t. U-b-y hfflMOS h5>5>'X^'4tiA>y h 

(L) -Vthr (<ppD) }lt5.-^t. U-t-yhfflMOSh 
5 > v'X -j! 4 0 N L. K U-r > 4 b 'viif I * 

tfejb^nx U-t>y f-fflMOS |-7>v7.^?4li7t--/\"-7 
□ -Klx-<><tLTi!i<iIilcJ:tl (133 (c) 

2 0)i^sijT4#BS) , mmmmsmn'\m^^ts.<. 
[0 0 2 5] cidT. Ttffi^JS!^? 1 <r>mkwim^m. 

Qmax (is 

{Vreset- (VR (L) -Vthr (L) } /CppTi** 

cpD;7ta^Ji«?itD§» 

Vthr (L) ;(ppo=VR (L) -Vthr (<ppo) ^Ji/c 
"TVthr (<ppd) 

[0 0 2 6] ?i^oT. ±iBII)!i(6«<Jl l::<fen«\ Mmt- 

S h^yv''7.^40)>r-hlC. ^2(Dffi;lill1 2dlCc!; 
oTlS^^nfc'J-t7 hfflMOS h5>v'X^i4©L* 
lMiiSEJJ(±0aE^Ef]llp-r5J:dlCL/c:CDT% Wmi 
P^t^^t'J-fe'y hfflMOS h^>v»'X^f4^0Nt^lltC 

1 1 fciifijs?^^ 'J -t 7 h ffl M 

OS h^>v''X^4(7)y-XtJ(c:!l*t6<<fe-5l!:LT:?~ 

[0 0 2 7] llSfi«iJ2. ?5ct::> ll!fi^J2l;:ot>TittB^-r 
lll4(illSg0iJ2lt^^iiii«<DlHlKlll^5^U mi 

oicij^-riisg^^ji <!:lIl-g|55^^*lWl-^5^^^^tu ^ot'i 
miM'm^. ^a^%immz'^^^ i iuswiiii^igiicfc 

l^Tt*. Il4lc5".-r«fe3lc. U-t-y hfflMOS h^^v-" 

X -s? 4 (D-y-- h ^ V L T^sisn^-m-wm^ 5 iCiggl 

y>LTllSli15iJl ilil^HcLT'J-b-y hfflMOS V^y-J 
4(oy- He t*tMSi-X±©®E«epiip-r«<fe-5lc 

[0 0 2 8] f^^^-e, H 5 ti±iBSiI^ SlHll^ 1 2 A 

5 ^C^l^T^ 1 2 A a \t'y-p h/0U^«2Sair§->7 h 

uyx^s M/Kb\t. f^iowmm 

[zm^^ntz p :?WUM O S h 5 > v'X^ Qpl <!: n ^ 
•\'^v;UMOS h^yv'X^Qn1<!:T^§'r>/S-^ztn 
^■V^yUMOS h5>->'X^'Qn2t(DiI5iJftts ^kET 

sii20S;i)!St±iB'rw^— jKDffi^JSi^, 

¥^31!!® 5 1 ©F^icigtt 6 n/c p ^ ^-;U M O S K 7 y 



t^tclsbO'm 1 (DWrM^. 1 2 A d [tlMi^-^V^M 5 
lCO-U^;K7)ffifitVL (L) ^m^t^tcdb<Df^2(D 

1 2 A e {t±^&7iiw-mmm s ic 5 k;i/ 

mteVL (M) «mSsg-rSfc46<^)ll3(Dm;igli!l*/^U 
fwVL (M) li. '>Hz-> hfflMOS h5>vX^4(DL 

[0 0 2 9] $fc. meitmmmio^m^^vt'mt^tc 

a:^jeiii<i:*°x>->-y;u7P-^-\'- ^^/T^"rt)0T\ 
■bv+^-ca^'^^iJiwrSc l2I6^^:^Jl^T^ 

H - B L K {t7iiw-mfi^mm. mm r ea(i-outltm^m 

H 1 tt. ^n^'nSE^S (UK 1 2fcJ:0-*¥^ltlHlK 
/c. lll7^Cfcl^T. (A) tiU-t-y hfflMOS l-5>y 
4 oy- h 4 a t K U'T > 4 b ti*¥m;J^SS 5 izmmt 

[0 0 3 0] l36^Cfct^T^i. iJ^3l5^J<t|Wl*ilCfi)^'F 

fSo -r^tj-s. llt^|JT2^c^3l^T. 7j<¥®;ii^5a)m 

;Umffi<pPD«. <PPD=VL (H) -Vthr (H) iC'J-b 

(il7 (D) #!!S) . ^LT. il$^iJT3cfcU 
^Sfi^J 1 tieltiic, gat-KlcA^ (07 (C) # 

o iI(DB#. 'J-t<;/ hfflMOS h^>'v■■X^I4^0^^'- 
h4 a(3!)'j^x>->-v;l/a{wl*. VL (L) >Vthr 
(0) i:S§J:-5lCv VLT'/7^*n5*¥®)ISiJl5(DP 

- uA;;Kosf3iicis^* n^o ^(DmmmiTii. vl 

(L) =VL (M) tLfco 5K;UUa:;UVL (M) 

[00 3 1] 1-^*5-5^ llIUc.T^5-n^J:5lc. 
;iSll6(7)afw(i, K^<a'Ih]!^1 2 Ab(c<J:-pT> ->7 
h ly-JX'^ 1 2 A a (Dn + 1 #g(D->7 K/\';UXtcSln 
L/l:^ -f = V-^ T-. M 1 1 2 A c <D/ X-f 

©fIfitVL (H) tm3<Dm;SJ8l 2Aea)5 KiUU'^ 
;KOSfiVL (M) <!:^»A gifg^-KB^li, Il3(^a 
2 AelCcfeoTiSll^nfc- Kybb'^^UCDaiwV 
L (M) . 'J-b>> hfflMOS h5>v''X^'4<DL 

[0032] Vt-^T. <ppo>VL (L) -Vthr 
(<PPO) (Omii. ';-b-y hfflMOS h^>v'X^4li:^3 



(L) -vthr ((ppd) <I:^^<!:^ U-tr-yhfflMOSh 

7 > v'x ^ 4 li o N L. F > 4 b ^mmmmit^ 1 

Jfe*^n. 'J -b h ffl M O S h 7 > ^ 4 \"- 7 

□-Ku-i'>tLTSii< (1117 (c) ^umeizmi^ 
[003 3] c ytwMi^m^ i ©gi^ssim?^* 

Qmax 

{ (VL (H) -Vthr (H) ) - (VL (M) -Vthr 
(M) } /CPD 

Vthr (H) ;(ppD=VR (H) -Vthr (<ppD) ^Mc 
TVthr ((Ppd) 

[0 0 3 4] SfoTs ±IBIIS(i«y2li:J:tH^. MH^- 
KBtlc. 3t1ESJSlgT 1 fciI5'J«l^ L/fc U -b h ffl M O 
S K ^ y v'X^ 4 c^y- h iCs m 3 1 2 A e tc 

cfcoTiS^*n/ci;-b7 l-fflMOS F5>i/X^40L 
*tMiiSEJ-X±cDmE^EnJ]D-r§J;^lct/c0T\ ^SS 

X ^ 4 ^ 0 N «^IC Ls TtS^H^m^^ 1 L/ciifJ 
m^^'Jil-y hfflMOS h^>v'"X^4<73y-XffliJlC?| 
< J: -5 ic LT7VU- ~ >^ :&OTJ /SffiH^Rg^ 

[0 0 3 5] II1560IJ3. ii(ommm3izt5i^zit. mi 

0<h|g|4tc^fll]5S15iJ1 «!:ll]5g<?J20U-by KfflMOS 

Zt^m^o MOS f>^>i>"7.^0XU->7^-;l/ 

KSEVth (O) y^X-^-'Jym^^^3i.^ NM 

osv^py'JT.^oym-^. vth (o) >oicis^5-tiT 

L^So ^MoT. HI 0<hll2Tv7^L/cJ:dlc. 'J-tr-yh 
fflSEJMJi?$i9t7K¥«ji^5<DP-U'^/UVR (L) 

itVL (L) li. ^n^;|aSilS»?!isl6<DP-u^;l/ll 
i:ligiJ®5i*i^«^gTS«*i«x Vthr (O) <0. 
'JHZ'V hfflMOS h^>v'X^4^x^7'"U>v->a>h 

5 > v^'x ^ icrtii*; ij -b h mmmm^RW 9 1 7K¥s 

;^i^5(DP-U^yUVR (L) tVL (L) ^^"^VK 

[0 0 3 6] IISS15IJ4. $fc. ±mmmm'i tnzisi^ 
z. 'j-b7 hfflMOS h^>v>"7.^4a)xu->/r>-;i/K 

SEVthr (O) li. fteCDMOS hv>i>"7.^(DVth 
(0) J:»;/jM*-<T'fcai^©T\ 'J-b-y hfflMOS 

fcl^Tli^ ±!BII)5S^5iJ1 <!:2lcfcnt^'JHz'y hfflMOS 

[0 0 3 7] mmms. ^tc. zcommmsizisi^T 



II 



^©vth (0) Its ■^-'jy^'brcit^rctb. -(ty^ 

M )m^'yM<r^15\ Vthr (O) liy'-v'>6^^ 
(0) li. mWi -mT;*A&5c:i:««7-*. S 

[0038] mmm 6 . ±ibi|]5S0ij i ~ s t-i*. 

M O S h ^ Vi/X-J? I*. N M 0 S L/cJi^^S^x L 

[0 0 3 9] nmmi. mz. m&^tz.<Ji^mm\on 

ii^jl^ffl M O S h ^ > v-'X ^ . 16 liiij^ig^fflSii 
(VT) ^/T^U EI4lC5xL/cllJg#J2(Diii^^ 
^S^T §0^^^ 1 ~ 6 IC. BS>g^« M O S I- 5 > V 

6!!)^6«:-5m2'^';l/-:ri^SiS73iRil::3^i:iciB 

[0 0 4 0] z.(D^mmi:M.. mwiik. mm^-%mv 

7>v>~7.^1 5) :&ONU mi <i:m2':7;U-ya)7t« 
(L) >vthr (O) trs.^^o[z. ^mwmsoa 

[004 1] 

- h t'^mmtEtitzm^m.dimcrim 2 ©m o s h ^ 

fcii^iSJRffla)ll3<DM0S h^vv'X^t^wr^li 
®y- h icis M o s h 7 v-^'x^ CO L$iMiJ.x± 
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